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(54) Title: DEVICE FOR AMPLIFYING SIGNALS 




(57) Abstract 

The device for amplifying input signals (10) comprises a control stage (12) and a switching bridge amplifier (14), which is coupled 
to said control stage via at least first and second control signals (16, 18). The bridge amplifier ( 14) can be switched in at least two states, in 
dependence upon the control signals (16. 18). The control stage (12) is embodied so as to control only a single substantially passive state 
of the bridge amplifier (14), as a result of which relatively small switching losses occur. 
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Device for amplifying signals 



The invention relates to a device for amplifying input signals, comprising a 
control stage and a switching bridge amplifier, which is coupled to said control stage via at 
least first and second control signals, the bridge amplifier being switchable in at least two 
states in dependence upon the control signals. 

The invention also relates to an audio system and a hearing aid provided with 

such a device. 

Such a device is disclosed in US-A 5 387 875. In audio systems and hearing 
aids, such devices are often used to amplify audio signals. The device known from said United 
States patent document comprises an oscillator for generating a triangular reference signal, and 
first and second comparators for generating, respectively, a first and a second control signal. 
An input signal to be amplified is converted to the first control signal in the first comparator 
by comparing the input signal with the reference signal. Similarly, the input signal inverted by 
an inverter is converted to the second control signal in the second comparator by comparing 
the inverted input signal with the reference signal. Subsequently, the input signal is amplified 
by supplying the control signals to a switching bridge amplifier composed of four switches. 

The switching bridge amplifier incorporated in the known device may be in 
four different states. These states are diagrammatically shown in Figs. 2A through 2D. The 
Figs. 2A and 2B show two active states of the bridge amplifier, wherein the bridge amplifier 
supplies power to a load 48. The Figs. 2C and 2D show two passive states of the bridge 
amplifier, wherein the bridge aipplifier does not supply power to the load 48. In the known 
device, all four states' 6/ 'the switching bridge amplifier are controlled by the. control stage. 

In the known device, relatively much power is dissipated in the bridge 
amplifier. ' "." " Uf 

It is an pbject of. the invention to provide a device of the type, mentioned in the 
opening paragraph, in which relatively little power is dissipated in the bridge amplifier. 

To achieve this, the device in accordance with the invention's characterized in 
that the control stage is embodied so as to control orily a single substantially passive state of 
the bridge amplifier. lathe known device, both passive states of the switching-bridge 
amplifier, as shown in Figs. 2G ;: and 2D, are controlled by the control stage. ' . 
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control signals !6 and^lS.-By^ontroIlingjhe bridge- amplifier 14 by these control signals 16 
t^and 18, an input- signal-amplified by the- device-is obtained; between: two outputs 44 and 46. 
; The input signal ID may -be, fopexample,' an audio signal which, afte.r.it has been amplified, 
can be;conyened?rhto;s : ound by;a loudspeaker 48 arranged^ ween the outputs 44 and 46. 
5 -The control.stage, 12icQmpnses;a.cpnversion unit320 t a pulse width modulator 

26 and a generator 27. In the conversion jUfijt:2Q,'. the input signal 10 is cpnyerted to a sign and 
. magnitude-coded signal, whereafter tfhe r sign 22 and^hemagnitude 24 of the coded signal are 
separated from each other.. The magnitude; 24: of the coded signal is subsequently convened to 
a pulse width-modulated signalr28,iathe pjilse width .modulator 26. In the generator 27, the 
10 : > control signa-ls-,U6 and J 8 are. generated frorrvtbe pulse width-modulated: signal 28 and the sign 
22: of the coded signals.- V ;m,,h .or* w -\:.:c ^ / \)u ■. 

t - The generator 27 ;CQmpris,e$ : jfirst.an4:.second l^ND gates 32 and 34, and an 

. inverter. 30. By presenting the pulse. j^idih T n)pdulafed ; sign^ 28 andjhe sign 22 of the coded 
: ,: signals auhe inputs of t-h.e f fij?tNAJ!fP.-gaie 33,-; the fir^st control, $jy*al ,16 is formed at an 
15 output of the first NAND gate 33,-iJ.hft seqpnd|contrpl : 5ignaL;t8 i$ formed at an output of the 
. k; second NANJD gate 32 by presenting, at, t^e ^puts of the seqqnd NAND gate 34, the pulse 
. ;r;,w,idth-mpdula^ jyhich.is inverted by the 

. " inverter_3C t - . . ..' v-v ;^-:r -jjdl !o7. f :j:. x > -'-f .'i.r. , :rr - k 

, The switching[bridge ( a^ 36, 38, 

20 40 and 42. Here, these transistors function as; switching elemefits :i The transistors 36 and 40 are 
• so-called n-channelfie^ the«trapsjstors 38 and 42 are so-called p- 

channel field effect transistprs~Tbe ; sources of, thearansjsiprs. ^.and 40 are connected to a 
relatively high supply voltage V*. The sources of the transistors 38 and 42 are connected to a 
relatively low supply voltage V". The drains of the transistors 36 and 38 are connected to each 
25 other and to the output 44. The drains of the transistpjs^O and 42 are connected to each other 
,,. > and tp the output 46. The gates of the transistors 36 and 3? are; connected to the first control 
signal 16. The gates of the transistors 40 and 42 are connected to the second ; control signal 18. 

If the first control signal, 16. has-a, logic 1- value, then the transistor 36 is turned 
, ( on J.e,,. there is : no conduct^ of. this transistor, while the 

30 transistor 38 is:^med-off; I i.e. ;lj the dream, and.the spurcfcof this transistor are conductively 
- interconnected. If the second control signal^ 1§. has a Jpgic lvalue, then the transistor 40 is 
■ turned ,oru he. fthere is jiQCpndiiction between. th& ( dr^in and thesourpe.pf this transistor, while 
the transistor 42 is turnedoff, .ir£ PN jLhe, drain andrthe, source of this transistor,are conduct! vely 
^ interconnected,; At these values of rth&c^ amplifier 14 is in 
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V r ; so that, also in chrs'st'atle, no current flows through the load 48V In the device in accordance 
with the inventiohVthe' switCiiing bridge airtplifier l*4 7 fs : controlled in such a manner that only 
one of the passive suites shown in Figs/2C and 2D occurs. • - : - *' \ 
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